Related literature
The title compound has been studied previously and the lattice parameters reported without the complete structure (Mitzi, 1999) . The optical characteristics have been investigated using thin films, see: Cheng et al. (2005) ; Kitazawa & Watanabe (2005) . Promising applications have been reported on electroluminescent devices and scintillators, see: Era et al. (1995) ; Kishimoto et al. (2008) ; van der Eijk et al. (2008) . Structural data of some related materials have been published; for (C 6 H 5 C 2 H 4 NH 3 ) 2 PbCl 4 , see: Mitzi (1999); for (C 6 H 5 C 2 H 4 -NH 3 ) 2 CuBr 4 , see: Willett (1990) ; for (C 6 H 5 C 2 H 4 NH 3 ) 2 ZnBr 4 , see: Huh et al. (2006) ; for (C 6 H 5 C 2 H 4 NH 3 )PbBr 3 , see: Billing & Lemmerer (2003) . For van der Waals radii, see: Bondi (1964) . For halogen hydrogen bonding, see: Chapuis et al. (1976) .
Experimental
Crystal data (C 8 Table 1 Selected geometric parameters (Å , ).
Pb1-Br3 2.8786 (8) Pb1-Br4 2.9927 (7) Pb1-Br1 2.9957 (7) Pb1-Br6 3.0080 (7) Pb1-Br5 3.0095 (7) Pb1-Br2 3.1965 (8) Pb2-Br8 2.8755 (8) Pb2-Br5 i 2.9935 (6) Pb2-Br6 2.9957 (7) Pb2-Br1 ii 3.0082 (7) Pb2-Br4 iii 3.0110 (7) Pb2-Br7 3.1982 (8) Symmetry codes: (i) Àx þ 1; Ày; Àz; (ii) x þ 1; y; z; (iii) Àx þ 1; Ày þ 1; Àz.
Table 2
Hydrogen-bond geometry (Å , ). (Huh et al., 2006) , and the tribromoplumbate, (C 6 H 5 C 2 H 4 NH 3 )PbBr 3 (Billing & Lemmerer, 2003) . Fig. 1 shows the packing diagram of (C 6 H 5 C 2 H 4 NH 3 ) 2 PbBr 4 , viewed approximately along the c axis. The sheets of corner-sharing PbBr 6 octahedra are separated by bilayers of phenethylammonium cations. The corner-sharing PbBr 6 octahedra are the common structure among bis-(phenethylammonium) tetrahaloplumbates, (C 6 H 5 C 2 H 4 NH 3 ) 2 PbX 4 (X = Cl, Br, and I), regardless of the halogen, but are different from face-sharing PbBr 6 octahedra of the tribromoplumbate, (C 6 H 5 C 2 H 4 NH 3 )PbBr 3 , and from isolated tetrahedral ZnBr 4 of the tetrabromozincate, (C 6 H 5 C 2 H 4 NH 3 ) 2 ZnBr 4 . As the structure of halometalate is notably controlled by surrounding organic molecules, hydrogen bondings between them are discussed later.
Dashed line in Fig. 1 displays the triclinic unit cell, which is similar to the triclinic unit cell of the tetrachloroplumbate, (C 6 H 5 C 2 H 4 NH 3 ) 2 PbCl 4 , but different from the monoclinic unit cell of the tetraiodoplumbate, (C 6 H 5 C 2 H 4 NH 3 ) 2 PbI 4 . The present tetrabromoplumbate possesses two independent but similar Pb atoms with distorted octahedral coordination. The Pb-Br bond lengths range from 2.8755 (8) to 3.1982 (8) Å (average: 3.0136 (7) Å) and Br-Pb-Br bond angles range from 83.44 (2)° to 96.67 (2)° and from 170.97 (2)° to 179.36 (2)°. These angles are somewhat different from those of the perfect octahedron, i.e., 90.0° and 180°, respectively. Furthermore, the bridging Pb-Br-Pb bond angles significantly differ from 180° and range from 150.77 (3)° to 152.15 (3)°. This indicates that adjacent PbBr 6 are rotated relative to each other. Fig. 2 shows the relative rotation of PbBr 6 in the sheet and the hydrogen bondings between the octahedra and ammonium groups. Each ammonium group interacts with three halogen anions through N-H···Br hydrogen bonding in "terminal halogen configuration" involving two terminal halogen anions and one bridging halogen anion (Chapuis et al., 1976) . The average hydrogen-bonding distance is 2.630 (2) Å, which is considerably shorter than the sum of the van der Waals radii for H (1.20-1.45 Å) and Br (1.95 Å) (Bondi, 1964) . As a result, the opposite sides of the quadrangle, defined by one set of four PbBr 6 octahedra, are "pinched-in" or "pushed-out" as shown in Fig. 2 . In addition, there are four independent phenethylammonium depicted as PE1, PE2, PE3, and PE4, having similar bond lengths and bond angles. Therefore, two sides of the unit cell along with a and b axes are about twice length of a PbBr 6 to have a superstructure in it.
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There is no significant π-π interaction found in the organic bilayers because the adjacent aromatic rings are considerably separated by centroid-to-centroid distance of 5.748 (9) Å between PE1 and PE4, and 5.787 (9) Å between PE2 and PE3, respectively. The van der Waals radius for aromatic carbon atoms is about 1.77 Å (Bondi, 1964) .
Experimental
Single crystals were obtained in the following three steps. First, phenethylamine bromide, C 6 H 5 C 2 H 2 NH 3 Br, as the precursor was synthesized at 10 C° from stoichiometric amount of hydrobromic acid, HBr, and phenethylamine, C 6 H 5 C 2 H 2 NH 2 , by their acid-base reaction in a flask. After evaporating the solvent, water, at 70 C°, the white deposition was washed by diethyl ether to remove unreacted reagents and dried in vacuum. Second, the objective compound was synthesized at 25 C° in dry nitrogen atmosphere from stoichiometric amount of the precursor and lead bromide (II), PbBr 2 , using dehydrated N,N'-dimethylformamide (DMF) as a good solvent. The purity of PbBr 2 powder was 4 N, and it was used as delivered from Kojundo Chemical Laboratory Co., Japan. Third, the solution was filtered and contained in a glass bottle for the crystal growth. The bottle was contained in a shaded desiccator where another bottle with nitromethane as a poor solvent was also contained. Then, the vapor of the poor solvent was gradually diffused into the solution to reduce the solubility. Settling it two months grew colorless transparent crystals at the bottom of the former bottle. The crystal size was typically 8 mm × 6 mm × 1 mm, and the one used for the crystallographic study was 0.25 mm × 0.20 mm × 0.03 mm.
Refinement
The structure was solved by direct methods and expanded using Fourier techniques. The non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined using the riding model. The final cycle of full-matrix least-squares refinement The thermal ellipsoids are drawn at 50% probability for nitrogen, bromine, and lead atoms. The hydrogen atoms of nothing to do with hydrogen bonding are omitted.
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